To explain η-distributions at RHIC energies we consider the Ornstein-Uhlenbeck process. To account for hadrons produced in the central region, we assume existence of third source located there (y ≈ 0) in addition to two sources located at the beam and target rapidities (±ymax = ± ln [ √ sNN /mN ]). This results in better χ 2 /n.d.f. than those for only two sources when analysing data.
To explain η-distributions at RHIC energies we consider the Ornstein-Uhlenbeck process. To account for hadrons produced in the central region, we assume existence of third source located there (y ≈ 0) in addition to two sources located at the beam and target rapidities (±ymax = ± ln [ √ sNN /mN ]). This results in better χ 2 /n.d.f. than those for only two sources when analysing data.
We are interested in analyses of η-distributions 1) , 2) at RHIC energies by means of stochastic process, in particular the Ornstein-Uhlenbeck (O-U) process. 3), 4) Our previous formulation was a simplified approach, because we have sought an empirical formula. Through those studies, we have found that 1) η-distributions should be a sum of two or more Gaussian distributions, and 2) a z r = η/η rms scaling holds among various centrality cuts. We have usedthe following Fokker-Planck equation
where y, γ and σ 2 are the rapidity, the frictional coefficient and the variance, respectively. The solution with the initial condition P (y, 0) = 0.5[δ(y +y max )+δ(y −y max )] is given as
where V 2 1 (t) = (σ 2 /2γ)p with p = (1 − e −2γt ). See Refs. 5) and 6). In this paper we investigate a more realistic formulation, namely we take into account the contribution from the central region at y ≈ 0. 7) For our aim, first of all, we adopt the two-step processes by O-U process shown in Fig. 1 .
For the third source we assume the following y distribution
where P 0 (y, 0) = δ(y) and V 2 0 (t) = (σ 0 /2γ)p. According to the physical picture mentioned above we have therefore following formula for the normalized distribution ( dn/dη · dη = 1) in the η-rapidity space,
where the Jacobian factor J(η, m/p t ) = cosh η/ 1 + (m/p t ) 2 + sinh 2 η and J 0 = J(η, m 0 /p t ). r f is the ratio of the weight factors among the two sources (c 1 ) at ±y max and the third one (c 0 ); r f = 2c 1 /(2c 1 + c 0 ). In concrete analyses, the masses of hadrons in the beam and target nuclei should be larger than those of the central region, because of the richness of baryons;
. The evolution parameter p is determined at the minimum values of χ 2 's, as in the previous treatments. 3), 4) Our analyses of data by PHOBOS Collaboration 1) at √ s N N = 130 GeV and 200 GeV are shown in Fig. 2 and Table I . As one can see there, a reasonable set of weights, which satisfy our criteria, is c 1 /2 : c 0 : c 1 /2 = 1 : 6 : 1 ∼ 1 : 10 : 1.
Moreover, to confirm the z r = η/η rms (η rms = η 2 ) scaling we compare our theoretical formula
with data including 5 centrality cuts. Explanations of the z r scaling by means of Eq. (5) shown in Fig. 3 seem to be excellent. . Hereafter, we analyzed data by BRAHMS Collaboration 2) at 200 GeV using Eqs. (4) and (5) . In this case our criterion mentioned above cannot be applied, as seen in Table II, In conclusion, the two-step processes by O-U process is available for the description of η-distributions at RHIC energies.
